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INTRODUCTION
The fast development and implementation of computers and communication technologies led to the advent of advanced and global communication tools between people such as the internet teleconferencing and mobile phone networks. The concept and implementation of elearning which is really an on-line education approach, has, become an established educational modern and upto-date way of learning since the nineties of the last century. It has proved its effectiveness and flexibility as a tool for teaching and learning in academic institutions. It provides a wide range of opportunities for learners and knowledge and academic qualification seekers to pursue numerous approaches to fulfill their educational objectives. While on the other hand, it also provides knowledge providers such as instructors, faculty members and professors with excellent, innovative and flexible ways to teach their students. E-learning is now an integral part of academic and educational systems. This is because it provides easier access to educational opportunities, improves quality of teaching-learning process. On top of that it has the potential to reduce the cost of higher By education at learner and institute levels (Curran, 2004; Watanbe, 2005) .
In some disciplines, the application of e-learning has been to a certain extent straight forward due to the state of art of advanced technological systems. On the other hand disciplines of applied sciences such as engineering have additional requirement, where technical education to develop practical skills is essential to the engineering profession (Millar, 2009 ). This situation necessitated the need to integrate the function of a laboratory in the elearning system. In order to address the idea virtual laboratory have became a reality in concept and application. There are now, local hands on laboratories, simulated laboratory, where real object and devices are replaced by virtual parts. These two types can operate in local and/or remote modes (Ma and Nickerson, 2006) . The other novel approach that is receiving a rapid increasing interest is the mixing of real devices in real work space with remote simulated laboratories to generate new concepts known as mixed reality laboratory (Müller and Ferreira, 2004) .
A survey of literature in the field of e-learning, virtual experimentation and mixed reality laboratories, shows that there are numerous papers within this field addressing different disciplines of engineering. Schaf and Pereira (2009) presented a proposal to integrate mixed reality remote experimentation into virtual learning environments using interchangeable components. Schaf also published two papers for control and automation education using the combination of local, remote, virtual and mixed reality laboratories (Pereira et. al., 2012; Schaf and Pereira, 2007) .
They concluded, and from their experiences that these tools can make an efficient contribution to motivate the student and promote effective teaching and learning. In this paper, the features of all different types of laboratories are explained and the design of remote mixed reality laboratories is presented. Fuzzy logic techniques are adopted within the design of the proposed system as a tool for decision making and performance evaluation.
It would be of interest to study the relative position of Arab universities with regards to the adoption and application of e-learning in general in Arab educational system. The challenges and problems facing the Arab universities to harness the advantages of e-learning will be discussed.
E-learning and Arab Universities
In developed countries e-learning is recognized as a modern teaching-learning tool and has been integrated in the educational system. The results show that e-learning has provided a great deal of advantages and elevated the teaching-learning process to higher standards with many positive returns. In contrast, the potential and With the enormity of these challenges, e-learning, virtual and mixed reality laboratories can be considered as an important key to reduce these negative aspects and turn them in the proper directions. The need for an appropriate e-learning strategies that · emotely by authorized students.
Classification of Laboratories
· Virtual laboratories: Simulated components accessed remotely by authorized students.
Traditional and Remote Laboratories
The main objective of laboratories is to enable students to show that these modern laboratories are more attractive to students.
Simulated and Virtual Laboratories
Computer simulation has become a useful tool for modeling real plants for system design, performance optimization, safety control, testing, training, education, and others. Recently, it has become possible to develop several simulated experiments using simulated components instead of real components. Simulated laboratories offer learners the chance to deal with simulated components in order to understand the objectives, technology setup, procedures and discuss the obtained results.
The advantages of using simulated laboratories are (Pereira et.al., 2012) · They can be easily replicated. Recently, many attempts have been made to overcome the above drawbacks by applying mixed reality techniques in the design of new laboratories that can be remotely accessed.
Mixed Reality-Based Laboratories
Remote Laboratories are attractive tools for teaching collaborative work skills, since they offer interesting perspectives for collaborative learning from multiple and distributed locations. However, remote laboratories separate users from the real components and equipments. Therefore, remote laboratories require a sufficient degree of interactivity to give students the impression of actually being in the laboratory (Farah et.al., 2012 ).
Mixed reality is a concept focuses on how the virtual and real worlds can be combined into a unified interaction space to produce new environments and visualizations, where physical and digital objects interact in real time Mixed reality laboratory is defined as a hands-on laboratory whose physical devices are interfaced to the computer using set of sensors and actuators, (Figure 2 ). Mixed reality interfaces can overlay graphics, video, and audio onto the real world by using special devices and sophisticated software. Similarly, it is also possible to build 3D digital modules to graphically present the devices in simulated laboratories, leading to virtual reality laboratories on which the real world devices are replaced by their virtual models (Pereira et.al., 2012) .
Laboratories with remote access and mixed reality have RESEARCH PAPERS 
Virtual Learning Environment
Virtual laboratories represent distributed environments of simulation which are intended to perform the interactive simulation of a mathematical model of a real system, which basically means a remote accessible simulated lab (Pereira et.al., 2012) . Virtual reality is a realistic simulation of an environment, including three-dimensional graphics using interactive software and hardware. Virtual reality is an artificial environment that is created with software and presented to the user in such a way that the user is surrounded by a three dimensional computer-generated representation, and is able to move around in the virtual world and see it from different angles, to deal with it, and reshape it to be suitable for the desired application 
The General Concepts of the Design
Remote laboratories offer experiments performed in realtime just as traditional experiments. The difference is that student dealing with physical components and/or simulated components remotely using a computer connecting to the internet. Each experiment has a local controller with an IP address that transmits data to the lab server. More than one server may be used for delivering laboratory experiences to students, as shown in Figure 5 .
RESEARCH PAPERS The web implementation for a remote laboratory offers easy access to the selected experiment, such that the student can deal with each component to acquire data and identify overall performance of the experiment.
User Side
The user side in a remote laboratory is mainly the software In general, the laboratory server must be prepared to deal with four major parts; laboratory materials, student's information, laboratory activities management and mixed reality environment, as illustrated in Figure 6 . 
Decision Making and Performance Evaluation
One of the most important requirements to achieve an attractive mixed reality based laboratory is to adopt an intelligent decision making and performance evaluation module to deal with the progress of the learning process, which include: In the same way, the learner ability to deal with experiments is represented by three sets (A, B and C). Table 2 Table 2 . Fuzzy Decision Making Rules 
Conclusion
The application of the advanced technological systems in the learning-teaching process is paving the way to the development of a powerful innovative educational paradigm. E-learning with mixed reality laboratories in remote mode of operation is proving to be an education tool of choice in modern higher education institutes.
Progressive research and development in this field show that this tool of learning has proved to be popular with student as the system provide the appropriate material level and at suitable pace that the learner favors. The system can be considered as automated performance evaluator and feedback tool for the university administration in real-time mode.
The issue of running and maintenance cost is in the favor of this tool due to the global sharing between different universities. The expansion and further development and application of any virtual laboratory is readily possible and available, which made these laboratories advanced, updated and at the edge of the frontier technology.
E-learning and application of mixed reality laboratories and due to the reduction of cost and their availability anywhere anytime make these laboratories ideal to be introduced into the educational Arab system. They are really the answer to the many problems facing Arab universities.
